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Abstract: 

PROBLEM TO BE SOLVED: To provide an inverter device which can enhance the capacity of 
current application by raising the cooling efficiency in an inverter main circuit, and can contribute 
to the downsizing and also can exhibit high reliability. SOLUTION: In an inverter device where the 
main circuit of a three-phase inverter having a plurality of arms is composed of a plurality of 
semiconductor chips for power, one arm of the three-phase inverter main circuit is constituted 
by connecting IGBTs 191A-191D as semiconductor chips 10 mm or under in size and diodes 
201A-201C in parallel. Also, the IGBTs 191A-191D and the diodes 201A-201C in question are 
joined with a conductor 22 not less than 1 .5 mm and not more than 5 mm in thickness, and this 
conductor is bonded to a cooler 24 via an insulating resin sheet 25 containing ceramics. 
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•(a) 119 (b) \tm9 (a) «B-B;^I^ 

Jc^fcWSD^&txia 9 (c) {tm9 (a) roc-c:)&r6] 

>C^fe»rE0t?*.*. IT-A&itO, IGBTH4M 

•[0 0 6 3] E 1 o«. :i^m^<Df^4(Dmmmm<D, -r 

•[0 0 6 4] STtCtJl^T, m*ffl¥®ft:^TgB«, 13 
•1 OtCS^-rSffl-r >A--37^[HlJS©WiacD±fijT-Ai£: 
«fiE-r'5 4M?iJ»S^$nfc I GBT 1 9 1 A~ 1 9 1 D 
RU2m.nmt^^tltiy'<:t-\i2 O l A~2 O l B 

7-Ami^2 nzimizmmu. mmizs^-f >jk-^> 

•IGBTl 9 2A~1 9 2 0X1/^2 M^lJSi^Snfey-f 
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^- K 2 0 2 A~ 2 0 2 B 3 ffl-T >/'\'— ^'±|hI?Sco 
Tfi!lT-ASr«fi£-r'5.T{aa7-A^«:2 SlCl^JtcES 

•[0 0 6 51 ±mT-l>.m{^27RZ/Tm7-A 

mi^2 8<Dm{z. ±m7-Amwi 2 7 ±\,zsim^ntz 

•I GBT 1 9 1 A~ 19 1 D&UC^^-f :t— K 2 0 1 A~ 

•2 0 1 B 1 3 mtiifjm'f 4 0 ^mmr^ 3 «ai;^«# 2 

9 ^i2®LT^i-2>. 

•[0 0 6 6] la 7 ~ia 1 0 (D^mm-m-cit. Tfinr- a 

Tli^. ±(I!|7-A^ft:2 7SUtTa!l7-A« 

ft: 2 8 omiZ. Tffl'JT-A^ft 2 8 ±{Ci2S^fnfc I G 
BT192A~192 D&Zfy-i :t- K 2 0 2 A~ 2 0 
2 Bt^SflB^ 3 9«:»i!^-r^ftS^<i|c3 a^iESUT 

i^xi- >i7'3 1 izjziomm.mzi^m^nT^^^. 

40 0 6 7] c<D^z>\zm^izj^n{t. mmm^sat-^ 

eMJUSI^Snfee-Sr® I GBT 1 9 1 A~ 1 9 1 D<& 

miD 3mmtitQ'f-4 oizm^m'^(nmmf^^f)immtt£ 

©IGBT192A~19 2D*jiDAffiS3^3 9 t'M 

^m^oymmm^a^i^mtu^. mm^z. 3^iiii]>^^ 

4 0*^eM3nJSi^$nfce>*C0:?'-f K 2 0 1 A~2 
0 1 B ^ii 0 mm^^ 3 8 tcM-5ffl-«? WftSitigSS*«i^^ 
i:fj:<5. I^^tc. 3 9*^^M?iJ»i^$nfc{l>!r 

0yy-(-t- K 2 0 2 A~2 0 2 B^3iO 3ffiai;'7)^^ 4 
0tClE-5<l>!?O«»itS8S7)il^^t^c^. -ewfficD^^ 
Sl~^3W||ifiJ^«8t|^«lT*S. 

•[0 0 6 8] ii8~igi9{c*jt,>T> mtim^mt^ 

30 Ig^gftt, •t75-;/^'7.^&^WUfc*6igi<»jmv- h*3 
ffl-1'>A*-^'*[5I?SO&ffl«lC^i-iiJb> Wffl«6ig:^fliv- 

- h 3 2 . vffi*eit<»jig->- h 3 3 , ummmmmi^- 

•h 3 4 ^-^EE@l«;^tb. U~W&iJ6i»1Sflgv'- hPslfC 

•[0 0 6 9] ^fz. I GBT&ycy-f :t- K, 
#«6#W->-h«, j^ffl*i?^^§§2 4 t««$nT43 

0. jESiS^ 3 8&ytA«iSffi^ 3 9&t;:3ffim;ti^^4 

0 SD^SHIWAm;^*^ 3 6 *ll;ifc^)igA <y ^r-i^ 3 7 

40 oi^sBic, mm^<DY)itmz$iXistixi,^^, ^<d{& 

0 7 <i:I^^T2>^. 

•[0 0 7 0] ^^mmm(D-^ >n—$'mm.<Dmi3m^m 

«:3^^gptc*3ViTtt, mi ~m3cDilSfijg^©^i:^(c:jtin 

^. mmf&m^nrz^ I GBT A^>bm'm^m 3 5 ^^\Ei 

gSco«BitWoSn<i:ia^|fcSgT?lttJl-ci<i:*it?^. Wi« 

•[0 0 7 1 ] */i2^*igJg^tC*5ViTf4> ±<B!lX«Tffl!l 
•r-A0-ffiSfcOlCfflVi-5#^ft:g^-yy<£. ^fS«)# 

50 &IGBTSl/:^^-f::*--K©S85iSgSdt-r'^TJ%ff»C^^ 
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- \^<Dmm^mf)^i^mtt£0. mmmm^ntz i gbt 
•[0 0 7 2] s e.tc**ssj^ii(c*5tJTtj. mmmm'^ 

•[0 0 7 3] (^5 (D^mmm m^m 7 tc^is) 

•[0 0 7 4] gill (a) «, ^^iqw^SCDHSSJg^ 
0> Hi 1 (b) \tmi 1 (a) <DB -B:^\^\z M.rzWi 

mmRzfmi i (c) «iai i (a) ©c-c:^l^^(c^ 

fc»f®iaTfe-5. 17-Afefct). IGBTti4MJiJ, 

•[0 0 7 5] 01 itr^oi^T, 

4*^asgit8Sl 5tctt*t;»!:ei^ffi4 l^lftJt. it;±&m 

ffi4 1 ^ I GBTRV^y'i-t-\^^m'^^n^±m7- 

•1 ~^4oiiisjgjiii^is-ci&s. 

•[0 0 7 6] :^mmmmizj:tnt. ^ 1 4 (T^^mrn 

^«^CDg^:^[^(D!^^8§2 4(Dl^^je^«]ft!l-r-5>C<!:7j^ 

•[0 0 7 7] {me nmrnrnm ■. m^m s izn^^) -aiz. 

So 

•[0 0 7 8] HI 2 (a) ^mm<^m 6 ommmm 

iai2 (b) «iai2 (a) <DB-B:^fi>HZM.rzWi 
mmRtSmi2 (c) Hiai2 (a) <DC-C:^1^\ZM. 

rcmmm-vsb^. i7-A*fco. iGBTtt4M5ij, 

•[0 0 7 9] 012 {';felriT, m:^ffl¥#{t:3^TSC», 

}^aiil2 4^*g?^SCi^^S<hL. ?^^^2 4 0nj^ttm 

swiii^jggitiwittt $e(c±T2g:«fi!ct-r-s. to 

±©{w43l.>T«, a^J^SCJ^^ggroJ^ISl 4 7>tji-5DitSSl 
6(cit:*:ef^ffi4 1 S£:>cei^BD4 1 * I GBT 

RC^^'f :t-K*ig^$nS±{il7-A#fl:2 7, TW 
7-A#{*:2 8. SCX3fflai;'3««:2 9. ^S^#:3 0 

<o^^:fjmiiW-nizmi-f^. T&fc^t^Tt). 14::*:eiSi 
ffi4 1 iiiff-rs;^f6ncffi:*cei^®4 2 srigtt. mm\z 

[0 0 8 0] C<D^^/3.mmzi=\,^Xit, f^m^2 4(D 50 
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mmm-c3b^, ^<Dm<Dmmt. f^i-mscDmmm 

•[0 0 8 1 ] **ssj^^(c j;n«, ^ 1 ~m 5 (D^mm 
mo^mizmx. tt:^ef^ffi 1 4 1 Rzj^m:k&mm4 2 

4 ro^^j^^rn 5 (Dmmmm&.±izmm-r^ z: ta^T 

•[0 0 8 2] (^7 mmt&mm : 9 {C^tfS) '^\Z. 

■5. 

•[0 0 8 3] 0 1 3 *^BJ<Dm 7 ro^liSJg^W'f >. 

j'^-^'&m<D^izmtim^^mi^mf-^(Dp^^(D^mi^^ 

•[0 0 8 4] El 1 3Jc*5ViT. ntim^mi^mTm^t. 
mi^2 2cD«sgB&»sgP4 3 <hu, »«giJ4 sizmmi® 

^38 ^ftffiiffl^ 3 9 3 fflai:^S«gT 4 0 <h«M6!)tCgH 

•(0 0 8 5].si 3<D^oizm^^nrzmt)m^mi^m. 
0. «^^2 2 <i:?&sig§2 4^g«LT^i•^.^6^1^flg->- 
•2<Dmu-cm±ti3i^, 

•[0 0 8 6] ^-ft. mf^2 2<Dmmmmm4 3 izti.^ 

Tv^scoT^^*2 2<D^mmm^is.m-r^zti}iT 

#. '1'>A*-iS'illlS#«Sa-y--f;^>lHCJ;0i9^2 20 

fiSf SC:<»:*iT#-5, 2 2CD;i;5».dt3mm<D<>: 
i§ffigP4 3OJli?»-$:0. Smmt-r-Sxh. X/K^^v 

•[0 0 8 7] :^mmmmizj:tiit. mi^me <Dmmm 

•[0 0 8 81 8 (Dmmmm 1 0 \znst^) :k 
s. 

•[0 0 8 9] 0 1 4 «, 8 > 

/'^-^mm.<DmizmtimH^m»m'f-m<Df^^<D^mi^^ 
•[0 0 9 0] si4tc43tiT. m^m^mw-mfmt. 

mW2 2\Z. I GBT 1 9 1 A~l 9 1 Da:^'-f :t-K 
•2 0 1 A~ 2 0 1 C(r>^\Z7. U h 4 4 SrKtt. X U y 
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• CO 0 9 1] mi 4<Dj^oizm^-^nrzmijm^mi^m 

0. I GBT 1 9 1 A~ 1 9 1 Dt^'-f :t- H 2 0 1 A 

•[0 0 9 2] *ll2e}gffiT«, ##22 \Z7. U h 4 4 

#^^2 2©g#;^(BlcD^Si3g^«JSi|-r'5C:i:d5T#. 
li!6,^Xt4iSBi-'Si|^Ba2 3cD1^■^»i^t;:;^|^i£M-r•5Ct*^ 
^fli:2 2C0IP*.*i3mmOi:^. X 'J «;/ 1- 4 4 

•3 ©-^^^^^^]tS:^^±iKJ i 6 

•[0 0 9 3] e^±<D*SISgJgffi»C<ttX«v ^l~^7CD 

•[0 0 9 4] (^9 (Dmmmm ■. smm 1 1 ~ i 3 tc?* 

•[0 0 9 5] 01 5 «*S!H^CD» 9 CDSUgJ^JgO-f >A* 

■[0 0 9 6] la 1 5 {C*5I.^T, «;'Jffl#^«^*3^^^SPtt, 
0 1 5© (a) tCS^-rj:olC*-r< IGBT19 1A~1 
91Di:5''f^-H201A~201C€:Sn/Pb/j: 
«i:roffi«j!,^X«S n/Ag/Cu;^Ci:(Djeii»jSil£Ba2 3 
^#^*:2 2 »CS-&-r^. El 1 5(7) (b) JCS^-rJ:5 

IC. ijeia^ligi'- h2 5^?^a)3§2 4lC{g««-r-5). « 
^Jw. 01 5<7)(c)JC^-rj:5tC:. «ft:2 2<£. I GB 
T 1 9 1 A~l 9 IDti^-f^t— H 2 0 1 A~2 0 1 C 

i}m^-snx\^^ts.\^^mm\z. mEEti'ti^-itt^tcsbiz 

«ajAtf->'j3>a-A7ii:«5Ptt#:4 S^ffigU, JniBES 
4 6*:frbttlJEl,T, »{t:2 2 ti^^8S2 4*iJfii«kl»l|g 

•>- h 2 5 Tjnff, ttii^i««-r^o ipjisan. mpLii 

•1 6 0'C~ 1 7 0*0, iraEE:^ttiK}2 0~30kgf/c 

[0 0 9 7] 015 (DMtim^mi^mi'mzis^'^xit. 
wzmwizmii^2 2 t^mm2 4 'S:mmmmi^- hxm 
mvrcL-r^t, i gbt 1 9 1 a~i 9 1 oi^^^r :t 
-H2 0 1 A~2 0 1 c*#Eaf*ttf •s.h^jc, mm^^ 

h 2 5<D:»y7.t&^Umm?iiSl 7 0*C{4)«± 
•[0 0 9 8] *Eat>, 0yx.tfPb7iJ-(Oil5gfi-^ 

ij^ffl-c^^. s n /A g/c u^i^Ba/j: t'SrSfflT'S :n t** 
flj titbits. 
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•[0 0 9 9] 

•[»?q«?^l^] J!JA±ue?gLfeJ;5(C. :^%m\Ziin\-l. 

•[0ffi«ta»)a:si?g] 

•[01] ^%m<Dm 1 w^ffij^ffiro-f >A--iS'gM«iit 

Sr. -4 0*C/1 h~ 1 2 sr/l h-r^JtSr-T'S.fflS 
iJ-f i7 ;nSf^ <Sr *5 C i: # «)#Ba«#^i^J^t>'-r^5f© 
S:*cfit<!:¥«fl:^-;/ ^-IJ-^f X(DfflM©»*filS*^^■r 
0. 

•[03] :^^^(Df^i<Dnmmm(D-i>n-i>mm.mm 
•C04] ^^m(Df^ioy^mmm(D^>/-i-^mmmW} 
20 ^1-0. 

•[05] *SSI^0^2®^ilg}Kli*^f feW-CfeoT. 
Bl«*igJg^«m;'3ffl¥##:*^gB^£> -4 0*C/1 

h~i 2 sic/i h-c^JtSr-r-sss-y-'f ^;HS@I^£*5 
c -3 t # ©#Ba co#^^?>-r*^<D«;k:ffl t ea jm*- 

•[06] ^^^wmSCOH^^Sr^f t.(^r$)-DT, 

micimmmm<Dm:h^^mii-m'f-^^. -40'cxi 
h~i 2 5"c/i hT»j**-r^fia-y--i*i';i'ii«^sr*5 

30 ?^^S(oji^/#*j:;p;t(.cDffiM(D«?Wi^^<£^-r0o 
•[07] :i^^m(Dm4<Dmmmm<D^ yj-^-^mmizii 

_ -[08] *^?^0|g4<D*Sg)g^<7)'f >A--t5'gMlCi3 

»t^S;'3ffl¥^«:3^^aB(Ortge«jg*s^>;i^-5^«0. 
•[09] *f!?awm4«*igJgS8cD'f >A--^'SEJC*5 

^m;'jffl ¥«^*^i^gi5^^r^-r0<, 

•[010] *f!§g«>»4«SIJteJ^^©'f >'A--5'SH« 
EI!§0. 

•[011] *f!?q<0^5<Dl5ig}g^©-f Wt-i'^SfC 

•[012] :^^B^<Df^6<Dmmmm(D'i >/^-i?&m.iz 

•[013] :^^Bn<Dm7 <Dmmmm<D^ yj-^-^&moy 
mzmtim^mt^m^^(Dp^si<D^mii^^'yzf(D^mm 

•[014] *5!?q»B8©SIJfiJ^!i(D'f WN*-^»S© 

^izmt)m^mi^m=i'^<Dp^iioi^^m»'^y^<D^^m 

•[015] ^§t^n<om9<DmmJ&m<D^ >/^-'$'mm<o 
50 8SjS;&ffi*7P-r0. 
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•[0 16) t¥*0-f >A*-^'Sgro^®»fffi0. 
•[017] t^jfeO-r >A'-5'^BcOfigffi»r®0, 

•1 :-r>A--^'^Bg«: 

•2 Mtimw^m^m^^ 

■3 ■.mnn^iiC 

•7 :iEmmm» 

9 1~9 3 :3nm:fjmt^ 

•1 0 i~ 1 0 2 -.mM^tiiss 

•1 1 :©J»:x- h 
•1 2 :AP 
•1 3 : m P 
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•1 5 



•2 0 



1~1 9 6: I GBT 

1 ~ 2 0 6 : ^-f :t— K 



* -2 2 
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-^m -2 4 -.ntm^ 

•2 6 : ^ 

•2 7 :±fill7-A«ff 
•2 8 :Tffl!l7-A«(*: 
•2 9 :3ffll±5:^>«^ 
:3 0 ::^fil«ft: ; 
10 -3 1 :'7'f ■VjJOt'w' >y 
•3 2 :Wffl«&i&«Bg->- b 

•3 3 -.vi^i&mmmi^- v 

•3 5 :«91^£ig| 
•3 6 :$fJffllAm:^ffl^^ 
•3 7 i^aiyVv^r-v? 
•3 8:iES«? 
•3 9:ft®!«i^ 
4 0 : 3fflm;b«^ 

20 4 1 ■.tt.i^B.m.m 

•14 2 :ll£*eflffi 

■2 4 3 isisap 

4 4:X'J-yh 
4 5 

4 6 :aPJI« 
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